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PROVISIONAL SUNSPOT RELATIVE NUMBERS,
DECEMBER 1937

East Mt Heliographic Area Total .
ern |Wilson aron [Dependent alone on observations at Zurich and its station at Arosa]
Date stand- | group Diff.in for | Observatory i
ard | num- longi- Longi- | Lati- Spot | Grou each [Furnished through the courtesy of Prof. W. Brunner, Eidgen. Stern-Warte, Zurich,
time | ber | piE-| tude | tude | “P P| day Switzerland]
1987 h. m. e ° e December Relative December Relative December Relative
Dec.20_.__) 11 55| 5712 |~32.0 92.9 |~168.0 {_____.. Do 1637 numbers 1937 numbers 1937 numbers
5704 (-19.0 | 105.9 |+12.5 |.___.__
s | g | s
57 —9. . 14,
5710 | +8.0 | 1329 |—14.5 | P 14 | 11 .. Ec 72 || 21.._____
gggg ﬁg.g i%.g -;(1).8 ....... S Wed3 || 12______. 70 ) 22 . _____ Eed 90
5702 |430.0 | 1549 41000 |- 2I1TT R 12 ------- Mg 10; %Z """"" Ee 107
5695 |+50.0 | 1839 [+10.0 | 222110 4 .- 14 .. Maed 112 || 24_._____| ... __
Soooo__ 55 || 15 ... Wac 141 || 26_______ a
Dec. 30.._] 12 12 5;& —lg.g lggg ~15.0 |- Mt. Wilson.
5 -—6. .S |413.0 |-
5707 | +7.6 | 119.0 [419.0 |I222200 6 16 ... Ec155 || 26 ...
S0 1350 | 1578 |Zis6 R N R SRR T 20-mme aa 125
: 51604 .. I I 18 . .. 109 || 28_._____ a 103
A 47.5 |—-1.0f .| 242 |.____.{ g7 "7 mTTTm 7 5o 77T
5703 |150:0 | 1805 |—2r0 (1T S N 19 7 al24 || 29 . Mc 113
5702 |445.0 [ 156.5 [4+10.0 |- . .- 100 ... 56 || 20._.____ 5107 |} 830.._____ Me 111
5695 |470.0 181.5 | 4+9.0 j...___
Dec.31__.{11 20| 5713 |-75.0| 23.8 ] +5.0 | _.._. U. 8. Naval. 3. ad 112
5712 | —7.0 918 |~15.0 {_______
5704 | 49.0 107.8 |412.5 |ooo-._
5707 |4-20.0 118.8 |+19.5 |_..__
5710 |+37.0 | 135.8 |—14.5 Mean, 21 days=95.3
5709 [4+40.0 138.8 |—15.0 |c.o_-_ .
5600 |+50.0 | 148.8 [~11.0 {..__._. a="Passage of an average-sized group through the central meridian.
5703 (+63.0{ 151.8 (—20.0 {.______ b= Passage of a large group or spot through the central meridian.
5702 |4568.0 | 156.8 [+11.0 ¢=New formation of a group developing into a middle sized or large center of activity;
E: on the eastern part of the sun’s dise; W: on the western part; M: in the central circle

Mean daily area for 30 days=1,252,

zone.
d=Entrance of a large or average-sized center of activity on the east limb.

AEROLOGICAL OBSERVATIONS

[Aerological Division, D. M. LitrLx in Charge]

By Loyp A. STEVENS

Mean free-air data, based on airplane weather observa-
tions during December 1937, are given in tables 1 to 3.
A description of the methods by which the various month-
ly means and normals therein are computed may be found
in the aerological sections of the MoNTHLY WEATHER
ReviEw for January and March 1937.

It will be noted that many of the ‘“normals” are based
on only 3 years of observations. Conclusions based on
departures from such short period ‘“‘normals” must be
used with caution.

The mean surface temperatures for December (see
chart I) were, in general, above normal over the Rocky
Mountain and Pacific coast regions and over portions of
the North Atlantic and southern New England States;
elsewhere they were below normal. The greatest positive
departures (+3° C. to +4° C.) occurred over portions of
the Rocky Mountains while the greatest negative dcpar-
tures (—1° C. to —2° C.) occurred over a region whose
center was approximately over the state of Illinois.

With a few exceptions, the mean free-air temperatures
for the month, up to 5 kilometers, were below normal.
The most significant exception occurred over QOakland,
Calif., where the temperature was above normal at all
levels, the greatest positive departure from mnormal
(+1.5° C.) occurring at 0.5 and 1 kilometer. The great-
est negative departures at all levels occurred over the
region of the Great Lakes (—4.3° C. at Sault Ste. Marie
at 1.5 km) with a secondary center of large negative de-
partures over Spokane, Wash. (—3.0° C. at 4 and 5 km)
mm the higher levels. The highest mean temperatures
occurred over San Diego up to 2 kilometers and over
Pensacola above 2 kilometers. The lowest mean tem-
peratures occurred over Fargo at 0.5 kilometer and over
Sault Ste. Marie at all other levels. The mean free-air
temperatures for December were lower than for November

by 4° C. to 8° C. over the northern part of the country.
This difference in temperature between the 2 months
decreased toward the south, however, and amounted to
only 1° to 3° C. over the southern part of the country.
The greatest decrease in the mean temperature occurred
over Fargo at 0.5 kilometer where the value for December
(—12.3° C.) was 9.1° C. lower than that for November
(—3.2°C.).

The mean free-air relative humidities, shown in table 2,
were above normal over most of the country at all levels.
Minus departures were confined largely to the North-
eastern States in the lower levels and to Pensacola at all
except the 0.5 kilometer level. The greatest positive
departure (414 percent) occurred over San Diego at 3
kilometers while the greatest negative departure (—11
percent) occurred over Pensacola at both 3 and 5 kilo-
meters.

The mean free-air barometric pressures are shown in
table 3. In general there was a decrease in the average
pressures for December as compared with those for
November except that in the lower levels there were small
increases of 1 to 2 millibars at most stations. The mean
free-air isobaric charts, as drawn from the values in table
3, were characterized by well-defined statistical centers of
low pressure over the region of the Great Lakes; the lowest
mean pressures for the entire country occurring at Sault
Ste. Marie, Mich., at all levels. The highest mean pres-
sures occurred over Pensacola, Fla., at all levels. Over the
eastern part of the country there was a pronounced steepen-
ing of the south to north pressure gradient in December as
compared with November but a slight decrease in gradient
occurred over the western part of the country.

Free-air resultant winds, based on pilot-balloon observa-
tions made near 5 a.m. (75th meridian time), are shown in
table 4. In general the resultant directions were re-
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markably close to the normal at nearly all stations and at
all levels. The most outstanding exceptions occurred at
San Diego where the current directions at 0.5 and 1 kilo-
meter were E. (93°) and ESE. (123°), respectively, while
the corresponding normal directions are N. (2°) and NN'W.
(344°). Resultant velocities were for the most part,
near normal. The greatest positive departure from normal
(+6.0 m. p. 8.) occurred over Nashvi{)le at 2.5 kilometers
and the greatest negative departure (—3.9 m. p. s.)
occurred over San Diego at 5 kilometers.

Table 5 shows the maximum free-air wind velocities and
their directions for various sections of the United States
during December as determined by pilot-balloon observa-
tions. The extreme maximum for the month was 80.4
meters per second from the northeast at an altitude of
5,520 meters above sea level over Las Vegas, Nev.

The mean monthly specific humidities and equivalent
potential temperatures for the month are shown in tables
2 and 3, respectively. There was a decrease in the average
specific humidities of December as compared with Novem-
ber over the greater portion of the country in the lower
levels. In the upper levels, however, most of the southern
stations showed either no change or slight increases.
The greatest decrease (—1.8 grams) occurred over Max-
well Field at 0.5 kilometer and the greatest increase (0.7
gram) occurred over San Diego at 3 kilometers. The mean

TABLE 1.—Mean free-air temperatures (£), °C. obiained by airplanes during December 1937.
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equivalent potential temperatures for December were lower
than for November by amounts ranging from 2° A. over
San Diego to 13° A. over Fargo at 0.5 kilometer and
ranging between 1° A. over San Diego to 6° A. over Sault
Ste. Marie at 5 kilometers. The lowest mean specific
humidities and equivalent potential temperatures occurred
over Fargo in the lower levels and over Sault Ste.
Marie in the upper levels. The highest mean specific
humidities occurred over San Diego at all levels up to 4
kilometers. The highest equivalent potential tempera-
tures likewise occurred over San Diego up to 3 kilometers
and over Pensacola at 4 and 5 kilometers.

The weather for the month over the eastern part of the
country was dominated largely by the frequent passage
of rather cold and dry P air masses and by relatively few
invasions of Ta air. Consequently both the mean tem-
perature and average precipitation were below normal over
that area. Over the western part of the country the
weather was influenced greatly by the development of
large and unusually deep low pressure areas over the north
Pacific Ocean during two different periods of the month;
the circulation about these Lows brought in great quanti-
ties of warm moist TP air over the Pacific coast and Rocky
Mountain regions. This accounted largely for the high
average temperatures and excess precipitation which
occurred over that part of the country during the month.

(“Dep.” represents departure from “normal’’

temperature)
Altitude (meters) m. s. 1.
Stations Num- Burface 500 1,000 1,500 2,000 2,500 3,000 4,000 5,000

ber of .

obs. t Dep. t Dep. t Dep. t Dep. t Dep. t | Dep. t Dep t Dep. t Dep.
Barkadale Field t (Shreveport), La. (52 m) 19] 5.4 351 S 3 A
Billings, Mont.? (1,080 m) 81] —3.3 A —0.8 3 . -0.7
Boston, Mags.! (6 m)... 22f —2.7 L -1.1 3 . —0.1
Cheyenne, Wyo.? (1,8 81} —3. 5 A —0. 2 A 3 ~0. 2
Chicago, 1113 (187 m)__.__ 29 —4.3 . 3 -2,7 . 5 -2.4
Coco Solo, Canal Zone,? (15 m).._. - 19 24.6 . 7 | I . L8]
E} Paso, Text (1,184m)___________ - 31} 4.4 I PO SN S SR 8.7 1] 4.6 —0.8 3 3 -0, 5
Fargo, N. Dak.3 (274 m)___..coo.oooe.. 311—13.9 —1.5—12.3| -1.1} —9.2 0.4] —8.7f —1.2[ ~9.3| —1.1 5 . -0.7
Kelly Field (Ssn Antonio), Tex.1 (206 m) ... 8 0.7 Ry | PR 8.1 .. 6.8]cumn. .. 5.8_..___. b | - 1. | I
Lakehurst, N. J3 (30 m) ..o __.ao_. 22| —1.3[ 40.3| —1.5 0.0 —-3.1 0.0{ —3.9, 0.0} —-6.1| —0.7[ —7.9] —0.3|-10.5] —0.7
Maxwell Field (Montgomery), Ala.! (62 m). 28/ 6.9 +1.6f 6.9 40.1] 5.9 0.3 5.3 —0.4] 3.9 —0.6 22 —0.7] 0.5 —0.3
Mitchel Field (Hempstead, Long Island),

N.Y,1 (28 m) PO - 27 —0.77 40.8] —1.9| +0.4| —3.21 40.4] —4.3] 40.1] —6.4] 4-0.3] —6.70 4+0.8] —8.8] 1
Nashville, Tenn.* (180 m) # 30 2.7 0.9 2.8 0.0, L7\ —0.3] 0.2 —0.8 —0.9] ~—0.9 —2.5| —0.5 —4.5] ~0.4
Norfolk, {la.' (10 m)__ 2| 2.3} —-.7 27 -—0.8 1.8 —0.1 0.0] -0.5[ —0.8 0.0 —2.0f +0.6] —3.9] +0.7
Osakland, Calif.? (2m)§. 31 9.0 4+0.7 1.8 1.5 10.6] 1.5 8.9 +1.4 6.4 +1.3 3.8 +11 1.0 +1.0
Oklahoma City, Okla.? ( 27 1.4 -—-0.8; 2.5 —0.8 3.5| —1.5 27 -13 1.7 —0.7[ 0.1 -0.83] —2.0| +0.1
Omaha, Nebr.? (300 m).._ 31} —4.9] —0.7} —4.4] -1.0{ —=3.0| —1.3( —3.2| —2.3] —4.0{ —2.0| —5.6| —-1.5| —7.6] —1.1
Pearl Harhor, T. H3(6m)____._ 31 20.80 —1.6/ 20.61 +40.5 17.3] 1.0 14.4] 4o0.90 12.8] 411 113 414 0.4 419
Pensacola, Fla.d A3 m)..__.____._. - 23] 8.3] —0.7} 9.5| —0.4] 9.2 —0.4 84 -—0.2 7.2 0.1 55 +40.1 3.71 +40.3
8t. Thomas, Virgin Islands,? (8 m) - 31 25,7 .3 . 14.6 13.2 2.1 9.8 ecaaee
Salt Lake City, Utah ? (1,288 m)_. - 31 —0.4 1.8 0.5 2.0 L3 | -
San Diego, Calif3 (10 m)__.._.__._ - 31} 10.3 9.8 7.6 5, 3
Bault Ste. Marje, Mich.? (221 m)___._ - 28] —8.9 —11.8 —-12.1
Scott Field (Belleville), IlL.! (135 m)_. . 13 —4.5 —5.6 -5.9
Seattle, Wash3 (10m)__.____.________. 8 6.0 1.3 0. 5
Selfridge Field (Mount Clemens)

(77Tmy e eoa 25| —6.1 —0.4 —10.3,

Spokane, Wash.1 (597 m)__ 31 0.7 —2.4 —4.3
Washington, D. O3 (13 m) 30 0.8 —1.4 —2.2
Wright Field (Dayton), Ohio ! (244 m) 171 —4.6 —4.6 -8.1

1 Army.
3 Weather Bureau.
3 Navy.

December 1987 —Observations taken about 4 a. m. 75th meridian time, except by Navy stations along the Pacific coast and Hawali where they are taken at dawn.
NoTe.—The departures are based on normals covering the following total number of observations made during the same month in previous years, includfng the current month

(years of record are 1Vf'iven H: I?arentheses following the number of observations): Billings, 123 (4); Boston, 128 (6); Cheyenne, 124 (4);
axwe

Lakehurst, 93 (4);

#Oombined with Murfreesboro data (ending June 26, 1937,
$Oombined with Sunnyvale data (ending September 1935).

hicago, 87 (3); El Paso, 93 (3); Fargo, 119 (4);

ield, 98 (4); Mitchel Field, 97 (4); Nashville, #112 (4); Norfolk, 101 (5); Oakland, §31 (3); Oklahoma City, 114 (4); Omaha, 208 (7); Pearl Harbor, 137 (5);
Pensacols, 171 (8); 8an Diego, 220 (9); Selfridge Field, 78 (3); Bpokane, 116 (4); Washington, 154 (7); Wright Fief

d, 82 (4).
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TABLE 2.—Mean free-air relative humidities (R. H.), in percent, and specific humidities (q), in grams/kilogram, obtained by airplanes during

December 1937

(Dep. represents departure from “normal’”’ relative humidity)

Altitude (meters) m. s. 1.
Surface 500 1,000 1,500 2,000 2,500 3,000 4,000 5,000
Stations - o

°g R.H. R. H. R.H. R. H. R. H. R.H. R. H. R.H R.H

8%

Skl gl .19 91 g A4l g At g 4| e d| g Gl a 11| g

850 |2|s| |8|g| |B|s| |B|g| |Blg| |2|8| |E2|5| |25 |2|8

z's = A =2la =2l a 21a ZlA = 1A =!la =1a 2lAa
Barksdale Field, La. ool 19| 4.2| 77|-.--| 8.7 3.4 59|._..) 2.8 51|.__.1 2.5 49[...} 2.2 1.4 38| [oafoooa]e-ee
Billings, Mont_ ..o ae s 31| 2.4) 71 43| oo |omnaloa-s 2.6) 57] 0 2.3| 66 +1] 2.0 58] 41| 1.8 1.2 &0} +1j 0.8 9 -2
Boston, Mass_ ... cemmceacmear e 22| 2,2 72| +1] 2.0f 71} +2| 1.9 1.9] 69| +6) 1.8/ 65| +7| 1.6 60| 45} 1.3 1.0] 52} Ol _|..._|--—-
Cheyenne, W¥0. . ecemmmcemccamamanen 3 271 72 7o fema et o e oe e aacfee--| 2.8f 66] 48] 2.6; 61} +6] 2.3 1.5] 57| +5| 1.0 55 +5
Chiecago, Il e - 29| 2.4] 84| O 2.3| 83 +3; 2.1 74 3| 1.9 66 2| 1.8 61 +4] 1.6{ 58] 44| 1.5 1.2] 54| +6| 0.8 55/+11
Coco Solo, Canal Zone._. 19(17.8| 93(._._l16.8] 91|____|14.5| 87[.._.[12.5| 84|..__|10.9] 81|..__| 8.2 67|_...{ 6.4 4.5 53|..._| 3.0 49]....
El Paso, Tex..._—...- 31| 4.5 77 4|t _|---_14.8] B8] +1} 3.6| 56| 44| 3.2| 53| +3| 2.6 1,7 41| +5] 1.0 87| +35
Fargo, N. Dak__... 31| 1.0] 75| —6| 1.2{ 75| —3| 1.5| 69] —2| 1.6) 64] +1| 1.6/ 63| +5| 1.5| 62| 46| 1.3 0.9| 59 48| 0.6 58 49
Kelly Field, Tex... 8| 6.4] 80|.___| 6.4] 71|..._| 5.9} 74|..._| 57 T4|..-.| 49| 66|.___146 69|42 2.6 59|__._| 24 73l..__
Lakehurst, N. J_... 22! 2.5 72| —3; 2.3; 63| —5| 21| 61} —b5| 1.8 54 —4[ 1.7| 64 0} 1.6] 54 0 1.3 0.9 54| 4-5| 0.7| 52| 45
Mazxwell Field, Ala. a2%| 4,71 75 —2| 4.0 62| —2| 3.9 60| +2| 3.4] 50} +3| 3.1 49 47| 2.6] 44| +6| 2.5 2.0| 45|4-10| 1.4 43|+10
Mitchel Field, N. Y ___ . 27| 2.6] 74) —3] 2.4] 70{ —2{ 2.2{ 67 —1} 2.0 62| +1| 1.8 56} 41} L.7] 63| +1] 1.5 1.1 62| +6{-__|coo|-ean
Nashville, Tenn_... 30| 3.8] 81| —2| 3.8 77| +3| 3.6 76| +8| 3.1} a8 48] 2.8] 62 49| 2.5 59| +9i 2.2 1.8] 56(-412| 1.0 +8
Norfolk, Va._._.. 20| 3.3] 75| 44| 3.0] 62| o] 28| &7 —1| 2.5 55/ +4| 2.3| 52] +7| 2.1} 48| 45| L.8 1.3| 42| 48{ 1.0 41{410
Osakland, Calif__________._ .. ... 311 6.0 85 7| 5.8 62| —2| 5.0 56| —2[ 4.0{ 48] —2! 3.5 47| 0| 3.0[ 43| 0] 2.2 1.5 36 —2| 1.0] 3% O
Oklahoma City, Okla_ .coeoooaoaeoo 271 8.7 84] +2| 3.7| 76| 0| 3.4 63| +1| 8.3| 60| +3| 3.0 &5 +4} 2.7{ 51 +4} 2.2 1.5 43| +3| 1.0o| 40| +2
Omaha, Nebr______ .o aoao 31| 2.2 84 —1] 2.3] 78| —1| 2.4 71| +3{ 2.3] 66|+10| 2.1] 69| +8| 1.9| &84+10 1.8 1.2} 58{+12| 0.8 55|+10
Pearl Harbor, Territory of Hawaii___ 31|112.9] 86| 47|11.9f 75 —1(10.7] 78| —2;{ 9.2] 76} 42| 7.1| 61| 0| 52| 46 —3) 3.7 2.0 25| —7 1.3[ 23} =5
Pensacola, Fla_. 23| 5.7, 86| +1| 5.8] 76| +1| 5.0{ 63 —2| 4.6{ 56] —2; 3.6/ 45/ —6| 2.8 38|—10| 2.4 1.7) 31| —9] L1 28i—11
8t. Thomas, Vir| 31015.4| 75l ___|14.8| 80l.___[13.1] 94|.__.|10.9{ 89{.___| 8.3 70i....} 5.4 48|.___| 3.8 1.5 18|.._.] 1.O| 16{.___
8alt Lake City, Utah 31} 3.6 86| ___lo_oo|emcofemofans 3.8 73{....] 3.3] 67|....| 2.8] @5j..__| 2.4 1.7} 53i____| 1.1| 83|.__.
San Diego, Calil___.__. 31| 8.5 7.0 6.0 50| 55 +9] 4.1} 50|+10; 3.4] 47/+11{ 3.0 1.9| 41(+12} 1.1| 39} +9
Sault Ste. Marie, Mic| 2 1.7 1.8 16 1.4 71|....| 1.2| 61].._.j 1..0{ 62|._.._| 1.0 0.7| 62[____| 0.4 55[-.._
Scott Field, I __ et 13} 1.9 1.7 1.6 1.6 54(.__..| 1.7 55[-_..1 1.7 &8|__._| 1.5 1.0f 46}___.1 0.7 42| ___
Seattle, Wash______ ... 8[ 5.0 4.6 3.7 3.4f 67|._._| 2.6] 66/-___1 1.9 49.___; 15 0.8 34| .| |oc_|---o
Selfridge Fleld, Mlch_ ... ... 25( 2.1 0 2.0 1.7 0; 1.5 60| +6| 1.4| 63| +7; 1.2| 55 7t 1.0 0.8| 51| -+6| 0.6| 51| +6
8pokane, Wash_ . _.coaoooaeo o 31 3.6| 86 Of-...|----|----{ 3.5 3.2l 82| 45| 2.6{ 74| +4| 2.1; 68 41| 1.8 1.2{ 65| -+5 0.7 62 45
Washington, D. C | 30| 29| 72{ o 27 62 —3] 2.5 2.5/ 62| +3| 2.4/ 60| 46| 2.2| 67 47| 1.8 1.1] 44| 41/ 0.7} 38 —1
Wright Field, Ohio oo 17) 2.2| 81f —1| 2.3| 78| —2| 2.0 1.8) &7 o 1..7] 66) +4| 1.7] 57| +7| 1.5 1.2| b&7|411f 0.8 51| 47

TaBLE 3.—Mean free-air baromelric pressures (P), in mb, and equivalent potential temperatures
December 1937

(B¢), in °A., oblained by airplanes during

Altitude (meters) m. s. 1.

Surface 500 1,000 1,500 2,000 2,500 3,000 4,000 5,000
Btation Num-
ber
of
ob- P Oe P Be P Q¢ P B¢ P Qe P Oe P B¢ P Oe P O¢
ser-
va-
tions
Barksdale Field, La. oo 191,018 289 | 963 | 202 | 906 | 206 | 8521 300 | 801 | 302 | 753 | 304 707 | 3071 623 | 300 | ___..p ...
Billings, Mont_..... 31 891 | 286 || foeoaafeaooo 8461 203 | 705 | 297 | 746 298| 700 | 299 | 614 | 302 [ 537 305
Boston, Mass.... 221 1,010 | 275| 957 277 ) 808 | 281 | 842 | 285 | 790 ( 200 | 741 | 203 | 695 206 609
Cheyenne, Wyo.._... 31 810 | 295 | |ocoio e 797 | 298| 748 302 72| 304} 617
Chicago, . .oce.._._. 29 998 | 2751 959 | 277 | 900 | 282 | 844 | 287 | 702 201 ) 742 | 204 | 696 ( 207 | 610
Coco So0lo, Canal Zone 19| 1,008 | 347 | 954 | 345( 901 | 344 | 850 | 341! 802 | 340 | 755 335 712 333 | 630 | 332 | 557 332
El Paso, Tex._.....—- 31 8841 300 |-.oocfecoilemoofaacan 851 | 308 | so1| 307 753 | 309 | 707 | 311 | 624 | 313 | 548 316
Fargo, N. Dak..__ 31 086 | 263 | 958 | 267 | 897 | 276 | 841 282 7 287 | 738 | 201 | €92 | 203 ; 606 208 | 529 301
Kelly Field, Tex.._ 8 999 | 300| 965 302 | 908 3068 | 854 | 309 | 804 | 311]| 755| 313 [ 710 316 | 626 | 317 | 551 320
Lakehurst, NI 20| 1.017| 277 o958 | 281 | 900 | 284 | 844 | 288 [ 793 | 200 | 743 | 204 | 697 | 206 611 | 2081 535 305
Maxwell Field, Ala.. 2| 1,017] 201 | 964 | 204 | 007 | 208 | 853 | 302 | 802 304 753 307 | 708 310 624 | 314 | 540 317
Mitchel Field, N. Y. o7 | o7 | 278 | 958 | 281 | 900 [ 285 | 844 | 288 | 792 202 | 743 | 295| 697 | 208 611 | 302 | __._..|._....
Nashville, Tenn..... 30| 1001 | 26| 962 | 200 | 904 | 203 | 850 | 296 | 708 | 209 | 749 | 301 | 703 305) 6181 300 | 543 311
Norfolk, Va__ 20 {1,022 | 232| 962 | 287 903 | 201 | 840 | 203 | 708 | 208 | 748 | 301 | 703 | 304 618 | 309 ) 544 314
Oakland, Calif. 31| 1,010 297 ) 960 | 304 | 904§ 307 | 851§ 307 | so1 | 308| 752 | 310 ( 708 | 810 | 623} 312 | 548 314
Oklahoma Gity, - 27 075 | 287 ] 962 | 289 | ©05| 204 850 | 2091 799 | 302 | 750 [ 305 705| 307 | 620 | 310 | 546 312
Omaha, Nebr_____._.__.. 31 985 | 2751 960 | 27 902 | 285 846 794 | 204 | 745 207 | 609 | 300 | 613 | 303 | 537 306
Pearl Harbor, Territory 31] 1,014 328| 958 | 331 | 904 | 330] 852 | 328 | 802 | 326 755 | B2 711 | 323 | 6201 32| 568 325
Pensacola, Fla ... . oo 231,023 | 205 | o064 | 200 | 908 | 305| 854 | 308 | 804 | 309 | 756 310 | 710 313 627 ) 316 | 563 320
St. Thomas, Virgin Islands.. 31| 1,015 | 341 959 | 340 | 005 336 | 853 [ 333 | 804 | 320 | 7574 325| 713 | 324 | 632 ( 322 | 558 324
Salt Lake City, Utah.__. 31 874 | 204 | |- )emeiifaanee 852 | 209 | 800 | 301 | 751 303 | 704 | 305| 618 | 308 | 542 311
S8an Diego, Calif_.._.._ 31|1,006] 300! 950 | 311 | 904 312 | 850 | 311 | 80L( 312 753 | 313 | 7 34| 625 315 550 317
Sault Ste. Marie, Mich._ 28 990 | 270 | 955 | 272 | 895) 275 838 279 | 785 | 283 | 735 | 288 289 | 601 ) 295 524 208
Scott Field, Il...... 13]1,005] 23| 950 | 277| o00| 281 | 844 | 286 79l | 201 | 742 | 2056 | 606 | 208 | 6111 303 | 837 306
Seattle, Wash___..__ 81,021} 201 | 962 204 | 904 | 204 | 850 297 | 798| 208 | 748 | 200 | 703 | 300 | 617 302 |.._...[..____
Selfridge Field, Mich.__ 25 900 ] 273 958 | 276 | 899 278} 842 | 281 286 | 7391 289 | 693 | 202 | 607 | 297 | 530 302
%&)okane, Wash._.. 3 949 | 288 4 .. [...._. 903 | 200 847 | 203 | 795 | 295 | 745 | 206 | 700 298 613 | 300 537 302
ashington, D. C 30 1,022] 280 | 962 | 285 | 903 | 288 | 8481 202 | 797 | 206 | 748 | 299} 702 | 300 | 616 | 304 | 541 308
Wright Field, Ohio_.. e 17 275 | 962 | 278 | 902 | 282 | 846 | 287 | To4 | 200 | 744 | 204 | 608 | 207 | 612 302 | 536 307
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TaBLE 4.—Free-air resullant winds (meters per second) based on pilot-balloon observaiions made near & a. m. (E. 8. T.) during December 1937
[Wind from N=360°, E=90°, etc.]

A]bllx]guer- Atlanta, {| Billings, || Boston, || Cheyenne, || Chicago, Cllllggiin- Detroit, Fargo, Houston, ||Key West,|| Medford, || Nashville,
qM, Ga. Mont. Mass. yo. 11l Ohlo Mich. N. Dak ex. Fla. Ore, Tenn.
(1,554 m) || @09 m) i (1,088m) (| (15m) || (1,873 m) ([ (192m) (153 m) (204 m) (274 m) (21 m) (11 m) (410 m) (194 m)
)
Altitude (m)
m. s. 1.
Elell&leflEllS|llE | ll8lallsl]|lE|l8lzllé8 28l 2||&| 2
b} "g B 5] 8 3 8 'g € "g | k] kS K] 8 g § k] k] = 8 3 ] S b1 5]
[ [ (=] @ =] 2 [ <o [~} -] Q (53 (=} < o @ 2 o (=] k3 (=)
R 53 ] =213 1 = s sl 3 ] = b2 = ] - R =t 3
Al > A |l> A& [[A]> =) > A > a > A > =N - [= T A& [= 1 A >
o o o o o o -] -]
Surface....____... 221 | 1.0 256 | 2.5 321 |1.2 46 1.8 50|3.3)]137| 0.8 226 0.9
501 234 { 3.6 263 4.1/ 30818 111 | 3.0 79 1 6.2 1137 | 1.8 239 5.6
272 |1 6.9 275 7.5 11308 | 4.2 170 } 0.4 || 103 | 4.8 | 185 3.9 261 8.2
269 | 8.8 2861 6.8 1298 6.2 1j280 | 5.1 124 {23220 7.3 271 9.5
274 {10.0 284 | 6.9 (/300 (5.4 | 280 | 6.7 127 | 1.1 ] 235 | 10.8 276 9.9
283 8.5 (] 200 |10.6 || 275 | 7.9 |} 317 | 1.1 - 285 | 14.8
- 13.0 9.2 1.7 -

Salt Lake San Sault Ste.
Pensacola, || 8t. Louis ; H : Seattle, Spokane, ‘Washing-
Fla.l Mo. Slt?ix' ]()}laelgi?' Il\\dizilgf' Wash. 7ash. = || ton, D. C.
(24 m) (170 m) (1,204 m) s m‘) 108 m') (14 m) (603 m) (10 m)
Altitude (m)
m. sl
Slel&lzllElzll8|lellE xElld(zllE 2ll8lell8lalls|zll8|ll&z
Bls 5|18 s8] @ g ] g |3 s g 2 ) 2|8 € ‘3 g |38 § 3] ° 3
L] Q -] 1= g k=] .g (=) D 8 g =] Q < Q@ =} < Q @ L= < < =] @ 8
El3s||&]e G, sl 23 sl (slla2|slls|ls]E5|l=z2|3]l8|31l 58]z
[~ - [= B = Al» Al e =] > [= - als» a > a e [=] > = = [=] =3 =} -3
-] -] o -] o o o o -3 o o o o
7] 150282 ) 0.1 (314 ] 2.0 4 1.7 247 1 2.2 168 | 2.2 46 1 0.7 192 | 2.9 312 1.2
18 | 2.2 {1343 | 1.0 ||315 | 3.4 71 2.4 260 | 5.9 [focooo]eanant 83 | 1.1 8.0
14 [ 3.0 (| 303 | 4.9 ]{304 | 6.4 100 | 2.4 274 1 9.3 [|ocoooo|eoec 123 1 0.8 7.4
332 | 1.9 ]| 302 | 6.9 ||306 | 8.1 115 L3 276 | 9.4 187 | 3.0/ 318 | 1.4 9.0
308 | 1.9 || 298 | 8.4 (300 | 9.5 301 0.8 200 |11.9 224 | 2.6 |1 343 | 2.6 0.6
286 | 2.4 }{ 299 | 9.5 {1294 10.1 354 1.8 284 114.3 261} 3.7 11330 3.3 .3
205 [ 3.1 ([ 300 110.1 )[300 |11.1 318 1.9 208 |12.7 274 6.0 | 349 1 4.1 .3
270 | 7.8 [{-ccacfeeo- TN R 306 | 6.8 |joceec|cmcen|f-cacalamean 293 6.5 | 358 | 6.5
.................... ceec]eoc-o|] 297 | 10.8 cemecf---aa|| 318 | 5.6 || 323 | 0.2

1 Navy stations.

TABLE 5.—Mazximum free-atr wind velocilies (meters per second) for different sections of the United Stales, based on pilot balloon observations
during December 1937

Surface to 2,600 meters (m. s. 1.) Between 2,500 and 5,000 meters (m. s. 1.) Above 5,000 meters (m. s. 1.)
) A & = & =
> 4 4
Bection g ;Ej-—: Bn & g g,

8% | Direction | % Station 53 | Direction '§ » Station §§ Direction § o Station

Cla Eq8 | e B =6 | = lal =H | =

@& = e = = & C = =

= < |A = < |a = 4 (A
Northeast :. _______ 36.0 | NNW_.._| 1,360 | 14 | Boston, Mass_.___._ 36.4 { WSW____| 4,600 | 12 | Boston, Mass..___._ 36.0 | WBW._.__1 6,280 ( 1| Cleveland, Ohio.
East Central?_____ 32.7{ SW____._ 1,360 { 18 | Washington, D.C.__|| 42.0 | WSW____| 4,800 | 19 | Knoxville, Tenn.___|| 42.2 | W8W____| 5,070 { 18 | Knoxville, Tenn,
Southeast3. .. _____ 26.8 | WSW____{ 1,720 | 23 | Jacksonville, Fla.._.}| 38.0 | WSW____| 4,480 | 9 | Spartanburg,S.C.__[{ 33.1 | WNW___| 6,480 | 12 | Charleston, 8. C.
North Central 4..._| 35.8 | NNW____| 1,870 | 31 | Bismarck, N. Dak._..|| 35.2 | WNW___| 2,530 | 25 | Fargo, N. Dak...__._|| 43.1 | NNW____[ 6,850 | 10 | Fargo, N. Dak.
Central &___________ 35.8 ) Wo_..__. ,500 ( 8 | Evansville, Ind-.....[| 41.6 | W_____._. 3,820 | 25 | Omaha, Nebr_.._.__|[ 40.5 | WNW.___{ 6,160 | 8 [ Omaha, Nebr.
South Central®__._} 30.5 | W__.___._ 1,360 | 22 | Brownsville, Tex..__|} 37.1 | WSW____| 4,810 | 2¢ ( Fort Worth, Tex_.__|| 45.4 | W..______ ,610 | 18 | Amarillo, Tex.
Northwest 7__..__.. 39.3 | SW.______ 1,770 | 26 | Spokane, Wash_____ 43.4 | NNW____| 5,000 | 21 | Pendleton, Oreg..___ 40.0 | NNW____| 5,580 | 21 { Pendleton, Oreg.
‘West Central &_____ 52.5 | WSW.____| 2,480 { 27 | Cheyenne, Wyo0...._ 52,2 | WSW____| 2,670 | 27 | Cheyenne, Wyo...._|| 66.0 | WNW___[11,200 | 30 | Redding, Calif.
Bouthwest ¢ _____._ 41.4 | BW..____ 1,550 | 26 | Havre, Mont__..__._ 64,2 | NNE..__{ 3,910 | 20 | Burbank, Calif....__ 80.4 [ NE.____. , 520 | 20 | Las Vegas, Nev,

1 Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut,

New York, New Jersey, Pennsylvania, and northern Ohio.

1 Delaware, Maryland, Virginia, West Virginia, southern Ohio, Kentucky, eastern
Tennessee, and North Carolina.

3 South Carolina, Georgia, Florida, and Alabama.

¢ Michigan, Wisconsin, Minnesota, North Dakota, and South Dakota.

§ Indiana, [linois, Iowa, Nebraska, Kansas, and Missouri.
¢ Mississippj, Arkansas, Louisiana, Oklahoma, Texas (except El Paso), and western

Tennessee.

7 Montana, Idaho, Washington, and Oregon. .
¥ Wyoming, Colorado, Utah, northern Nevada, and northern California.
¢ Southern California, southern Nevada, Arizona, New Mexico,and extreme west Texas.

AEROLOGICAL OBSERVATIONS FOR THE YEAR 1937

[Aerological Division, D, M. LiTTLE in Charge]
By Loyp A. STEVENS

In tables 1 to 3 below are shown the mean free-air
temperatures, relative humidities, specific humidities, and
equivalent potential temperatures obtained by airplane
observations during the year 1937. Departures from
normal for mean temperatures and relative humidities are
given for nine stations where the length of record is 3 or
more years. (See footnote to table.) Similar departures
for specific humidity and equivalent potential temperature
are not shown as these elements were not computed and
tabulated previous to January 1937,

Due to the relatively short period on which the normal
data are based at most stations, too much dependence
should not be placed in the departures therefrom.

A summary of the aerological activities of the Weather
Bureau during the year 1937 follows: Regular airplane
flichts were maintained at 12 stations 1 continental
United States by private operators under contract with the
Weather Bureau. Similar flights were made by the War
Department in cooperation with the Weather Bureau at
eight stations and by the Navy Department at nine



